Background: Increasing collaboration between industrialised and developing countries in human research studies has led to concerns regarding the potential exploitation of resource deprived countries. This study, commissioned by the former National Bioethics Advisory Commission of the United States, surveyed developing country researchers about their concerns and opinions regarding ethical review processes and the performance of developing country and US international review boards (IRBs). Methods: Contact lists from four international organisations were used to identify and survey 670 health researchers in developing countries. A questionnaire with 169 questions explored issues of IRB review, informed consent, and recommendations. Results: The majority of the developing country researchers were middle aged males who were physicians and were employed by educational institutions, carrying out research on part time basis. Forty four percent of the respondents reported that their studies were not reviewed by a developing country IRB or Ministry of Health and one third of these studies were funded by the US. During the review process issues such as the need for local language consent forms and letters for approval, and confidentiality protection of participants were raised by US IRBs in significantly higher proportions than by host country IRBs. Conclusion: This survey indicates the need for the ethical review of collaborative research in both US and host countries. It also reflects a desire for focused capacity development in supporting ethical review of research.
I
n recent years, controversies have erupted concerning the ethics of biomedical research sponsored by wealthy nations and conducted in resource poor countries, generating debate and many editorial articles. [1] [2] [3] [4] [5] However, little empirical research has been conducted on the ethics of research in developing countries, and thus limited information is available about the extent and nature of ethical problems encountered by researchers, or the application of human subject protection to research in these resource poor settings. The issues and concerns regarding ethical reviews in these collaborative research settings have also not been explored in detail.
We are aware of two previous small scale empirical studies, of largely US researchers, in this area. In 1994 Porter et al reported that researchers and administrators suggested that foreign based studies should have the same ethical review as US based studies, but the ethical guidelines should be made more appropriate for the host country. 6 Another small scale survey, regarding the use of international single project assurances (SPAs) reported that US investigators bear some responsibility for the protection of human subjects who participate in their research projects in other countries, even if they have no direct contact with these subjects. 7 Many of the recent publications in this arena are editorial pieces, and a large number address the issue of HIV/AIDS, 8 especially in Africa, [9] [10] [11] others discuss the interaction of Western clinical research ethics with non-Western cultural norms, and how potential conflicts arising from cultural differences are being resolved. 12 Ethicists have also written about their concerns regarding policies of multinational drug companies, indicating that they do not treat developed and developing countries equally. 13 The active engagement of the sponsoring country as well as the host country in the review process has also been emphasised, and has been specified in recent ethical guidelines for international research. 14 However, concerns have also been raised that the role of such ethical review boards in developing countries may fall short of promoting high ethical standards for human subject research, as they are poorly funded and lack properly trained staff. 15 The purpose of this study was to explore the experiences and attitudes of researchers from developing countries regarding the role of institutional review boards (IRB) in ensuring the adequacy of ethical standards in research conducted in those countries. The process of IRB reviews, content of issues raised by these review boards, and the effectiveness of ethical guidelines have been explored. This study is part of a larger project that surveyed developing country and US researchers, some of whom worked on US funded projects, about their experiences and attitudes towards human subject regulations and the ethical issues that arise in their work. The larger project was initiated by the United States' National Bioethics Advisory Commission (NBAC) to inform their deliberations on international research ethics. 16 
METHODS
The study involved a self administered survey and was approved by the US Office of Management and Budget and by the Johns Hopkins Bloomberg School of Public Health Committee for Human Research. It consisted of nine sections with a total of 169 questions, covering IRB reviews; informed consent; relationships with collaborators; availability of interventions; general ethical issues; US and international rules and guidelines; description of the researchers' research studies (and experiences), and their recommendations. The survey questionnaire was peer reviewed by colleagues at Johns Hopkins University and developing country researchers visiting the US at that time.
The survey elicited responses based on general experience and opinions of researchers, as well as with specific reference to a current or recent (less than five years old) research project on which they had spent the most time during the past five years-referred to as the ''index study''. Questions related to IRB reviews of the studies will be reported in this paper. Funds for research studies were explored: studies having one or more sources of US funding were defined as US funded studies.
In the process of identifying developing country researchers, the term ''developing country'' required explicit definition. For the purposes of this study, a developing country has been defined using the criteria adopted by WHO's Ad Hoc Committee on Health Research Relating to Future Interventions Options. 17 Developing country health researchers who work with human subjects number in the thousands and no single database lists such researchers. Therefore, four international organisations actively involved with developing country researchers, who maintain a publicly accessible database, were contacted to identify such researchers, namely: The International Clinical Epidemiology Network (INCLEN), Commission on Health Research for Development (COHRED), Scientists for Health And Research for Development (SHARED), and Health Systems Trust (HST). A master list was created from these databases after removing duplicate names and information on non-health researchers. To our knowledge, such a list of developing country researchers has never been previously constructed.
From the master list 670 researchers were contacted via email and invited to participate in the survey. 192 emails were returned undeliverable and the rest were followed up via email, mail, fax, and courier services. Fifty seven additional developing country researchers were contacted to complete the survey, referred by US researchers who were participating in the complementary US survey of NBAC. Five surveys were also completed by African researchers attending a Johns Hopkins international research ethics course in Malawi in March 2000. Invitation to participate in the survey was assumed to have reached 540 researchers. Researchers were given the option to complete the survey on the Internet or by filling out the paper version of the survey. Data collection took place over five months, between 18 November 1999 and 17 April 2000. An incentive of US$25 was sent to those researchers who completed the minimum required sections on the survey.
Surveys completed via the Internet were stored in a Microsoft Access database, while those completed on paper were entered into EPI-INFO version 6.04b, 1997 (Centers for Disease Control and Protection, Atlanta, GA, USA). Double data entry and confirmatory crosschecks with the original response were used. Surveys in which three or more sections were answered were considered ''complete'' and were used for data analysis. These databases were merged and data editing and analysis done using Stata version 6.0 (1984-99 Stata Corporation, College Station, TX, USA) to determine frequency of responses by each variable and multivariate analyses to evaluate correlation of two or more variables. To measure the strength of association between variables, tests of significance, such as x 2 test and respective p values, were calculated.
RESULTS
A total of 235 surveys were received, of which 203 were considered complete and used for this analysis. The survey was designed such that there were skip patterns for some questions; therefore the number of responses (n) varies for different questions. Most of the researchers (42%) were from Asia, followed by Africa (29%), and South America (23%). Demographic information pertaining to respondents is shown in figure 1 . More males comprised the sample as compared with females, and just over half were under 45 years old. The majority of survey respondents were physicians and employed by universities. Forty four percent of the researchers were or previously had been members of an IRB/ ethics board at either national, state, or local level. About half of the sample had more than ten years of research experience and 81% of the researchers had conducted more than five studies. Forty four percent of the index studies were funded by one or more US sources, and US non-profit organisations were the largest single funding source. Developing country sources funded 44% of the studies, whereas the private sector funded 15% of the studies overall.
Forty four percent of the survey respondents reported that their studies did not undergo any review (technical, scientific, or ethical) by a Ministry of Health in the developing country where the research was conducted (table 1) . Twenty five percent of the respondents also reported that their studies did not undergo an ethics review by an IRB, ethics board, or Ministry of Health in the country. Further analyses showed that 15% of the studies being described in the survey were neither reviewed by the Ministry of Health nor by any ethics board in the developing country, of which one third were US funded. Of those studies funded by US sources, 12% were not reviewed by the country's own Ministry or Department of Health or an ethics board, while 17% of the non-US funded studies did not get any such review (p = 0.7133).
Of the studies that were reviewed by IRBs, ethics board, or Ministry of Health, the majority (92%) were reviewed at local institution level. A national ethics review board reviewed nearly half (49%), and state/provincial ethics board reviewed Table 1 Developing country IRBs and other ethics review* about one fourth (27%) of the studies. Less than half (43%) of respondents reported that it took one to two months to obtain approval and 35% reported that it took three to six months. Of those researchers whose index study was funded by US sources, 69% responded that the developing country ethics review was required by US institutions for collaborative research. Developing country researchers reported that 44% of index studies were funded by US sources and 55% of these studies were reviewed by a US IRB. More than two thirds of these researchers reported that it took about one to six months for a study to be approved by a US IRB.
The researchers were asked to indicate which issues were raised by their IRBs (table 2) . Developing country IRBs were most concerned about cultural appropriateness of the studies (59%), need for local language consent form (58%), relevance of research question to country where research was conducted (54%), and the availability of intervention to host country after study was over (54%). Researchers were also asked to report on their experiences with US IRB reviews. US IRBs were more likely to raise issues regarding: need for local language consent forms (84%), need for letters of approval from developing country representatives (79%), and complexity of the consent form (64%).
Experiences and attitudes of developing country researchers towards US and international human subject regulations are shown in table 3. The majority (95%) reported that US ethical guidelines ensure high ethical standards in research, and more than two thirds of the researchers agreed that developing country collaborators rely on US ethical regulations for guidance. Researchers also criticised some aspects of US ethical guidelines, as 83% of them responded that US IRB regulations were insensitive to local culture and more than half (57%) agreed with the statement that US IRBs were more concerned with politics than with protecting the interests of research subjects. Nearly one third of the survey respondents said that US human subject regulations were never flexible where they needed to be, while 63% said they were either ''always'' or ''sometimes'' flexible. Developing country researchers were equally critical of developing country IRBs as they were of the US IRBs. When asked if developing country IRBs are more concerned with politics than they are with protecting the interests of research subjects, sixty three percent agreed. When asked whether the developing country IRBs have voiced concerns about the costs associated with IRB in carrying out its work, 45% of the researchers stated that it has been brought up. The majority (92%) of survey respondents agreed that the national guidelines in developing countries are effective in protecting research subjects.
Researchers were also asked if they ever had to abandon a research project because it was impossible to get developing 15 (17) 67 (77) 5 (6) The current US rules and regulations governing human subjects ensure high ethical standards in research (n = 88)
4 (5) 32 (36) 52 (59) Developing country collaborators rely on US ethics regulations for guidance (n = 97)
9 (9) 75 (77) 13 (14) Developing country IRBs are more concerned with politics than they are with protecting the interests of research subjects. (n = 163) 60(37) 98 (60) 5(3) Developing country IRBs have voiced concerns to me about the costs associated with the IRB carrying out its work (n = 157) 87(55) 59 (38) 11 (7) National guidelines in developing countries are effective in protecting research subjects (n = 164)
14 (8) 116(71) 34 (21) country IRB approval despite modifications. Seventeen percent said that they had to abandon the research project; in contrast, only 6% reported having to abandon their project because it was impossible to obtain US IRB approval.
DISCUSSION
This study reflects the expressed opinions and attitudes of a sample of health researchers from the developing world and has provided an insight into the application of ethical reviews in resource poor settings. To our knowledge this is the first study of this nature with empirical data from developing country respondents. Respondents to this study reflect relatively senior researchers, the majority of whom are male physicians who conduct research on a part time basis. It is heartening to note that the majority of research studies underwent an ethical review in the host country, which has been a stated standard for all research conducted in the developing world. 18 However, one fourth of the respondents indicated that the index study had no ethics review in the country where the research was conducted, while nearly half indicated that their index studies were not reviewed by the Ministry of Health. Consequently, 15% of the studies were neither reviewed by a ministry/department nor by an IRB at any level irrespective of the source of funding. Further analysis of this issue was limited in this survey as no alternatives were provided to explore the reasons why a review was not done. It is possible that these studies were believed to be ''exempt'' from review or that these were only reviewed by the collaborating institution in the West. However, it is likely that most of the studies were not reviewed at all. Ethics review in both the host and the donor country should be standard in collaborative research. However, a number of studies escaped the attention or need for ethics review in host countries; for example studies funded within the country by bilateral or international organisations were more likely not to have gone through standard review procedures. As a result, the processing of such studies through ethical review may need to be strengthened.
In responding to their impressions of the ethical reviews done by US IRBs, developing country researchers indicated that the type and complexity of documentation related to the study was an issue raised in a high percentage of cases; these include letters of approval and informed consent forms. Procedural issues, such as selection of control groups were also raised by US IRBs, whereas others such as political issues were raised less often. These results are more interesting when compared with the issues reportedly raised by developing country IRBs. In general, respondents indicated that most of the issues were raised more often by the US IRB than the developing country IRB (table 2) . This was particularly seen in the informed consent process and protection of confidentiality, where significant differences were found. Issues raised more frequently by developing country IRBs include availability of any future interventions. Developing country respondents actually experience US IRBs raising more of each issue; this could be due to the greater expertise of US IRBs in conducting such reviews (and therefore a greater ability to detect issues), or their ability to compare procedures with standards used in the US (and therefore identify differences). Developing country IRBs may have had less experience in conducting such reviews and may lack set standards for comparison. In addition, respondents could have recalled the US IRB comments more than those of developing country IRB review, due to more attention paid to understanding US IRB comments and responding to them, or their own internal sensitivity to the critique of the US IRB. It is also possible that the US IRB review may have been the first one to occur chronologically and thus it had more issues to critique. This could also relate to the fact that issues pertaining to letters, language, and consent were significantly more frequent, as these comprise common procedural issues in research proposals. Subsequent reviews in the developing world would therefore tend to get a more developed proposal with several of the issues already addressed.
It is important to realise that the issue of cultural sensitivity is reported as a weakness within US ethical guidelines, as enforced in or viewed by developing country health researchers. Renewed stress within the US guidelines on appropriate cultural sensitivity in developing countries would make an impact on this opinion. Politics is viewed as playing a role in the functioning of both developing country and US IRBs; this is a serious perception, although it relies heavily on the interpretation of the word ''politics''. The work of both IRBs-US and developing country-should not be viewed by more than half of developing country respondents as even sometimes being influenced by any issue other than ethical or scientific in nature, as this opens the door for differential application of guidelines based on other US interests. The US guidelines need to respond to this concern in creating a new standard for the working of US IRBs where this issue is explicitly addressed, and likewise for national guidelines in developing countries.
Only one fifth of the researchers expressed the opinion that developing country guidelines are ''always'' able to protect research subjects. This lower proportion reflects a mixture of their absolute opinion, as well as their relative comparison with the US guidelines, which were rated much higher. It is important to note that the survey indicates that ethical guidelines in developing countries exist and are able to offer some protection to research subjects, which is different from the hypothesis that such local guidelines are either nonexistent or entirely worthless.
The process of ethical review in both the US and the developing world did not prevent a large majority of the research work from going forward. This is an important finding for proponents of research (often researchers themselves) who view ethical review processes as potential ''barriers'' to research. Only six percent of the responses indicated that a project had been abandoned due to lack of an ethical approval from a US IRB, while seventeen percent indicated the same for a developing country IRB (p = 0.010). In all, 22% of those respondents who answered both questions (n = 93) indicated that they had to abandon their research projects because it was impossible to get an IRB approval from either the developing country, US, or both. These percentages may include some cases that were unfairly judged, or the victims of overburdened bureaucracies and long time lags, but it is also likely that there were studies that should not have been given permission from an ethical viewpoint. And so the idea that all (100%) studies should be approved after modification, assumes that all studies can be done ethically or that all scientific questions are worth asking. Even if it is assumed that good science is a prerequisite for good ethics, there will always be poorly asked questions or questions that cannot be answered within the acceptable realm of ethical trials. Therefore, there will always be a small percentage of research proposals that will not be able to obtain ethical clearances for these reasons. What this ''small'' percentage is, and whether it varies by country, research topic, the nature of IRBs, and other related questions would need a more detailed exploration than this survey offered.
CONCLUSION
This empirical work shows that researchers in the developing world have valuable experience with international and local ethical reviews, which contribute to global thinking on these issues. The researchers have reported that the review process generally happens and the proportion for US funded studies is not significantly different from non-US funded studies; however, there are gaps in the review process, which can result in a number of research projects not being reviewed. Therefore, the capacity to conduct ethical review in developing countries needs to be developed or enhanced. It is heartening to note that there are different models of such capacity development in existence today. These include the development of regional fora (such as the Pan African Bioethics Network) and training programmes for research ethics funded by Fogarty International Center of the National Institutes of Health, USA.
Although developing country researchers have acknowledged the ethical standards of US guidelines, they have indicated a need for international guidelines for collaborative and multinational research projects. In addition, the nature and process of review done by existing IRBs, in both developed and developing countries, can be improved. Finally, it is time that the views of developing country researchers play a vital role in determining the nature and type of ethical guidelines used in international collaborative research.
